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WHAT IS CLAIMED IS: 




.4 



A digital camera for capturing an image of a scene, said 
comprising: 

a capture section for capturing an image and producing image data; 
an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

face aiata means associated with the processing section for 
generating face data corresponding to attributes of at least one of the faces in the 
image; 

a storage\medium for storing the image data; and 
recordingWeans associated with the processing section for 
recording the face data wMi the image data on the storage medium. 



2. The digital camera as claimed in claim 1 wherein the face 
data corresponds to at least one of the location, orientation, scale and pose of at 
least one of the faces in the image. 

3. The digital camera as claimed in claim 1 wherein the 
electronic processing section furfSfier provides an indication that one or more faces 
have been detected. 



4. The digital camera as claimed in claim 3 further comprising 
a framing device for framing the image, and wherein the electronic processing 
section provides an indication in the framing device identifying the one or more 
faces that have been detected. 



5. The digital camera as claimed in claim 4 wherein the 
framing device is either an optical viewfinder that images the scene or an 
electronic display device that reproduces theVmage data. 
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6. The digital camera as claimed in claim 1 wherein the 
recording means records the captured image data in the storage medium in digital 
folders dedicated to images with a particular number of faces in the scenes. 



The digital camera as claimed in claim 1 wherein the 



electronic processing section further im 
data base of known faces for generating 



udes a face recognition algorithm and a 
facial identities, and wherein the 



recording means labels one or more images in the storage medium with the facial 
identities of known faces. 

8. The digital camdra as claimed in claim 1 wherein the 
capture section further includes an exposure control section responsive to the 
presence of one or more faces for optin tally exposing the image for at least one of 
the faces in the scene. 

9. The digital came ra as claimed in claim 8 wherein the 
exposure control section optimally exp 3ses the image for either the preponderance 
of faces in the scene or the largest face in the scene. 

1 0. The digital cam sra as claimed in claim 8 wherein the 



capture section further includes a flasl 
section controls activation of the flash 
least one of the faces in the scene. 



A digital camei a 

digital camera comprising: 

a capture section for cipturing 
an electronic processir g 

determine the presence of one or mor<; 

face data means associated 

generating face data corresponding to 

scale and pose of at least one of the fa 



unit, and wherein the electronic processing 
unit in order to optimize exposure for at 



for capturing an image of a scene, said 



an image and producing image data; 
section for processing the image data to 
faces in the scene; 

with the processing section for 
at least one of the location, orientation, 
es in the image; 
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a composition algorithm issociated with the processing section for 
processing the face data and generating composition suggestions for a user of the 
digital camera; and 

a display device for disp aying the composition suggestions to the 

user. 



12. A digital camera ^s claimed in claim 1 1 wherein the 
composition suggestions include at leasti one of (a) an indication that a main 
subject is too small in the image, (b) an/indication that following the law of thirds 
will lead to a more pleasing composition, (c) an indication that one or faces have 
been cut off in the image, and (c) an indication that a horizontal alignment of 
subjects should be avoided in the image 



an electronic processing 



br capturing an image of a scene, said 



A digital camera i 
digital camera comprising: 

a capture section for captbring an image and producing image data; 



section for processing the image data to 



determine the presence of one or more faces in the scene and generating face data 
therefrom; 1 

an orientation algorithm associated with the processing section for 
generating orientation data indicating orientation of the image based on the 
orientation of at least one of the faces in fie image; 

a storage medium for storifag the image data; and 



recording means associatec 



recording the orientation data with the imz ge data on the storage medium 



A digital camera fo: 
digital camera comprising: 

a capture section for capt 

an electronic processing sedtion for processing the image data to 
determine the presence of one or more facets in the scene; 



with the processing section for 



capturing an image of a scene, said 
g an image and producing image data; 



\ 
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a red eye detection algo ithm associated with the electronic 
processing section for generating red eye signals indicating the presence of red 
eye in one or more of the faces; and 

a display device respoAsive to the red eye signals for displaying a 
red eye warning to a user of the digital camera. 



15. The digital camera as claimed in claim 14 further 
comprising red eye correction means responsive to the red eye signals for 
correcting the red eye in said one or more faces. 

IpS A digital came 'a for capturing an image of a scene and 
producing image data, said digital camera comprising: 



an algorithm memory 
presence of one or more faces, said i 
prescreens the image data to find on s 



storing an algorithm for determining the 
gorithm comprised of a first component that 
or more face candidate regions of the image 



based on a comparison between faci al shape models and facial probabilities 
assigned to image pixels within the egion; and a second component that operates 
on the face candidate regions from t le first component using a pattern matching 
technique to examine each face cane idate region of the image and thereby 
confirm a facial presence in the regi< >n; and 

an electronic processing section for processing the image data 
together with the algorithm for determining the presence of one or more faces in 
the scene. 



yi \ A digital camera for capturing an image of a scene and 
producing image data, said digital camera comprising: 

an algorithm memory s toring an algorithm for determining the 



presence of one or more faces, said alj ;< 



orithm comprised of a first component that 



prescreens the image data to find one Ar more face candidate regions of the image 



based on a comparison between facial 



shape models and facial probabilities 



on the face candidate regions from the 



assigned to image pixels within the rej ion; and a second component that operates 



first component using a pattern matching 
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technique to examine each face candi late region of the image and thereby 
confirm a facial presence in the region; 

an electronic processin g section for processing the image data 
together with the algorithm for detenr ining the presence of one or more faces in 
the scene, said processing section get erating processed image data and face data 
corresponding to at least one of the location, orientation, scale and pose of at least 
one of the faces in the image; \ 

a storage medium; and | 

an interface for transferring the processed image data and the face 
data to the storage medium whereby tpe face data is stored with the processed 
image data on the storage medium. 

)&f A digital camefra for capturing an image of a scene, said 
digital camera comprising: 

an image capture sec|ion for capturing an image with an image 
sensor and producing image data; 

an algorithm memoii storing an algorithm for determining the 
presence of one or more faces, saidfalgorithm comprised of a first component that 



prescreens the image data to find o: 



based on a comparison between facial shape models and facial probabilities 



assigned to image pixels within the 
on the face candidate regions from 



e or more face candidate regions of the image 



region; and a second component that operates 
:he first component using a pattern matching 



technique to examine each face candidate region of the image and thereby 
confirm a facial presence in the reg on; and 

an electronic process ing section for processing the image data 
together with the algorithm for dete mining the presence of one or more faces in 
the scene and controlling the capture of images by the capture section as a 
function of the presence of faces in the image. 



19. The camera astclaimed in claim 18 wherein the electronic 
processing section controls the exposure of the image in relation to the presence 
of faces in the image. \ 
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20. The camera as 
processing section controls the focus 
faces in the image. 



claimed in claim 18 wherein the electronic 
of the image in relation to the presence of 



21. The camera is claimed in claim 18 wherein the electronic 
processing section controls the illumination of the image in relation to the 
presence of faces in the image. 

^2. A digital camera for capturing an image of a scene and 
producing image data, said digital ;amera comprising: 

an algorithm memo ry storing an algorithm for determining the 
presence of one or more faces, said algorithm comprised of a first component that 
prescreens the image data to find c ne or more face candidate regions of the image 

;ial shape models and facial probabilities 
assigned to image pixels within thb region; and a second component that operates 
on the face candidate regions from the first component using a pattern matching 
technique to examine each face candidate region of the image and thereby 
confirm a facial presence in the reaion; and 

an electronic processing section for processing the image data 
together with the algorithm for determining the presence of one or more faces in 
the scene in order to produce processed image data that relates to the presence of 
faces in the image. 



23. The camera as Claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to 
produce processed image data that is color balanced for the faces in the image. 



24. The camera as claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to 
produce processed image data that is corrected for red eye in the faces in the 
image. 



4 
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25. 



The camera as 



claimed in claim 22 further including a 
display device and wherein the electr mic processing section is responsive to the 
location of faces in the image in orde r to produce processed data that is applied to 
the display device to identify the loc^ion of faces in image data displayed on the 
display device. 

26. The camera a^ claimed in claim 22 wherein the electronic 
processing section is responsive to the location of faces in the image in order to 
produce processed data that provide^ composition aids to a photographer using 
the camera. 



A digital camerb for capturing an image of a scene and 
producing image data, said digital camera comprising: 

an algorithm memory storing a face detection algorithm for 
determining the presence of one or more faces in the image data and a 
composition algorithm for suggesting composition adjustments based on certain 
predetermined composition principles; §nd 

an electronic processing bection for processing the image data 
together with the algorithms for determining the presence of one or more faces in 
the scene and their relation to certain predetermined composition principles, said 
processing section generating face data i corresponding to at least one of the 
location, orientation, scale and pose of at least one of the faces in the image and 
composition suggestions corresponding fc > deviation of the face data from the 
predetermined composition principles. 



28. The camera as claiined 
predetermined composition principle is location 
thirds. 



in claim 27 wherein the 

of the faces in relation to a rule of 



\ 



t 



29. The camera as 
predetermined composition principle 
overall image. 
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< claimed in claim 27 wherein the 
lis the size of the faces in relation to the 



predetermined composition principle i 
occlusion by edges of the frame. 



30. The camera as claimed in claim 27 wherein the 



s location of the faces so as to prevent 



3 1 . The camera as alaimed in claim 27 wherein the 
predetermined composition principle ^s variety in location of the faces with 
respect to a common line. 

A hybrid earner i for capturing an image of a scene on both 
an electronic medium and a film medi xm having a magnetic layer, said hybrid 
camera comprising: 

an image capture sectidn for capturing an image with an image 



sensor and producing image data; 

means for capturing the 
an electronic processin 

determine the presence of one or mord 



image on the film medium; 
ib section for processing the image data to 
faces in the scene; 
face data means associated with the electronic processing section 
for generating face data corresponding jto at least one of the location, scale and 
pose of at least one of the faces in the image; and 

means for writing the facp data on the magnetic layer of the film 

medium. 



33. The hybrid camera ps claimed in claim 32 further 

comprising: 

a storage medium for storing the image data; and 
recording means associated with the processing section for 
recording the face data with the image data ©n the storage medium. 



4 
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34. The hybrid camera as claimed in claim 32 wherein the 
electronic processing section providt ;s an indication that one or more faces have 
been detected. 



35. The hybrid 
comprising a framing device for 
processing section provides an 
one or more faces that have been dei 



ca nera ; 



as claimed in claim 34 further 
franking the image, and wherein the electronic 
indication in the framing device identifying the 



ected. 



36. The hybrid camera as claimed in claim 32 wherein the 
electronic processing section further includes a face recognition algorithm and a 
data base of known faces for genej rating facial identities, and wherein the 
recording means records the facia I identities of known faces on the magnetic layer 
of the film medium. 



37. The hybrid 



including: 



section for generating orientation 
on the orientation of at least one o 



camera as claimed in claim 32 further 



orientation data me ans associated with the electronic processing 



lata indicating orientation of the image based 
the faces in the image; 



and wherein said recording means associated with the processing 



section records the orientation dat 



38. The hybrid 



on the magnetic layer of the film medium. 



camera as claimed in claim 32 further 
comprising an exposure control section responsive to the presence of one or more 
faces for optimally exposing the filial medium for at least one of the faces in the 
scene. 



39. The hybrid cartera as claimed in claim 38 further 
comprising a flash unit, and wherein me exposure control section controls 
activation of the flash unit in order to Optimize exposure for at least one of the 
faces in the scene. 
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40c A hybrid camera for capturing an image of a scene on an 
electronic medium and on a film medium, said hybrid camera comprising: 

an image capture section for capturing an image with an image 
sensor and producing image data; 

means for capturing ttte image on a film medium; 
an electronic processing section for processing the image data to 
determine the presence of one or more faces in the scene; 

face data means associated with the processing section for 

o at least one of the location, orientation, 
faces in the image; 

ssociated with the processing section for 
for a user of the hybrid camera; and 
displaying the composition suggestions to the 



generating face data corresponding 
scale and pose of at least one of the 

composition means 
generating composition suggestions 

a display device for 



user. 



composition indicating aids include 



41 . A hybrid car lera as claimed in claim 40 wherein the 



at least one of (a) an indication that a main 



subject is too small in the image, (b) an indication that following the law of thirds 
will lead to a more pleasing composition, (c) an indication that one or faces have 
been cut off in the image, and (c) Jin indication that a horizontal alignment of 
subjects should be avoided in the image. 

,42. A hybrid camera for capturing an image of a scene on an 
electronic medium and on a film medium, said hybrid camera comprising: 

an image capture section for capturing an image with an image 
sensor and producing image data; 

means for capturing Ian image and producing image data; 

an electronic processing section for processing the image data to 
determine the presence of one or mare faces in the scene; 



4 
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red eye detection means 
generating red eye signals indicating th 
faces; and 

a display device respons: 
red eye warning to a user of the hybrid 
captured. 



associated with the processing section for 
presence of red eye in one or more of the 

ve to the red eye signals for displaying a 
camera that another image should be 



fitff A method for dejtermining the presence of a face from 
image data, said method comprising tMe steps of: 

(a) prescreening the image data with a first algorithm to find 
one or more face candidate regions of the image based on a comparison between 
facial shape models and facial probabil ities assigned to image pixels within the 
region; and 



(b) operating on the 
algorithm using a pattern matching tec 



'ace candidate regions with a second 
inique to represent each face candidate 



44. The method as claimed 
algorithm operates more rapidly than this 
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region of the image and thereby confir n a facial presence in the region, whereby 
the combination of these algorithms pr Dvides higher performance in terms of 
detection levels than either algorithm i idividually. 



in claim 43 wherein the first 
second algorithm. 



The method as cl; timed in claim 43 wherein the first 



algorithm is substantially based on an algorithm denoted herein as the Wu 

ubs 



algorithm and the second algorithm is s 
herein as the Schneiderman algorithm, 



istantially based on an algorithm denoted 



l product for determining the presence 



4^ A computer progri 
of a face comprising: a computer readable storage medium having a computer 
program stored thereon for performing top steps of: 

(a) prescreening the image data with a first algorithm to find 
one or more face candidate regions of the image based on a comparison between 
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es assigned to image pixels within the 



facial shape models and facial probabilit 
region; and 

(b) operating on the face candidate regions with a second 
algorithm using a pattern matching technique to examine each face candidate 
region of the image and thereby confirn l a facial presence in the region, whereby 
the combination of these algorithms provides higher performance in terms of 
detection levels than either algorithm individually. 



47. The computer pr<[>; 
wherein the first algorithm operates 



mote 



gram product as claimed in claim 46 
rapidly than the second algorithm. 



48. The method as ch imed 
algorithm is substantially based on an algorithm 
algorithm and the second algorithm is sUbstani 
herein as the Schneiderman algorithm. 



in claim 46 wherein the first 
denoted herein as the Wu 
tially based on an algorithm denoted 



